ALLS are a common phenomenon among elderly adults and are associated with substantial morbidity and mortality (1) (2) (3) (4) . Moreover, falls can frequently cause fear that may lead elders to restrict their physical activity and mobility (1) (2) (3) (4) . A number of investigators have conducted cohort studies to determine the rate of falls in community-dwelling elders with estimates over the period of 1 year ranging from 25-40% (5) (6) (7) (8) .
A number of factors have been shown to be associated with falls in the elderly population, including medication use, age, and certain diseases (e.g., arthritis) (1-3). There is limited information, however, about the association between falls and race. Means and colleagues conducted a cross-sectional descriptive study of falls in a small sample ( n ϭ 298) of white and African American women and found that both groups had similar fall histories (9) . Tinetti and associates, in a cohort study, found in bivariate analyses that whites were more likely to fall than those of other races (8) . Conflicting findings by Nevitt and colleagues and Studenski and associates have been reported as to whether race is associated with an increased risk of recurrent falls (6, 7) .
Given such limited information regarding the impact of race on falls and the relevance of falls to the independent functioning of older persons, the objectives of the present study were to determine whether there is an association between race and falling at all and between race and multiple falls among community residents. In particular, we sought to determine whether race had a modifying effect on the relationship between other sociodemographic characteristics, health-related behaviors, visual function, health status, or medication use and falls.
M ETHODS

Study Design, Sample, and Source of Data
This is a secondary analysis using data from the Duke site of the Established Populations for Epidemiologic Studies of the Elderly (EPESE), a 10-year prospective cohort study of community-dwelling elders (10) . The purpose of the Duke EPESE was "to describe and identify predictors of mortality, hospitalization and placement in long term care facilities and to study risk factors for chronic diseases and loss of functioning" (10, p. 1). An additional major goal of the Duke EPESE was to "study these associated factors among black and white older persons" (10, p. 1). The study design is presented in detail elsewhere (10) . Briefly, using a four-stage stratified household sampling design, a probability sample of 4162 community residents aged 65 years or older living in a five-county urban and rural area of the Piedmont region of North Carolina was selected. African Americans represented one third of the population aged 65 and older in the five counties. However, to enhance statistical precision for this minority group, African Americans were oversampled and comprised more than half of the study respondents. All levels of socioeconomic status were represented among both African American and white sample members. The manner of sample selection permits the development of weights, which take into account race, gender, age group, number of older persons in the household, location of residence, and nonresponse and allows projection of data from the sample to reflect the status of the same age population (approximately 28,000 people) in the sample's geographical region. This study was approved by the Duke University Medical Center Institutional Review Board, and informed consent was obtained from each participant prior to data collection.
Data Collection and Management
At baseline in 1986-1987, trained interviewers, using comprehensive structured questionnaires, gathered information from sample members in their homes. The information sought included sociodemographic characteristics, healthrelated behaviors, multiple aspects of the participants' physical health, and use of medications. For medications, at baseline, participants were asked whether, during the previous 2 weeks, they had taken any medicines prescribed by a doctor or any other medicines obtained from a store and, if so, to show the interviewer all these medications (11) . The interviewer recorded the drug name, dosage form, and the number of dosage forms the respondent reported taking the previous day. Accuracy of medication data entry and management are high as detailed elsewhere (11) . In addition, at the in-home interview 3 years later in 1989-1990, participants were asked whether they had a fall in the past 12 months. Those answering yes were asked how many times they had fallen in that time interval and whether they passed out or fainted with any of these falls. For this investigation, the patient cohort was refined to include all African American and white Duke EPESE participants from the baseline (1986) (1987) and follow-up (1989-1990) in-person interviews who had complete information regarding baseline medication use and selected risk factors and falls information 3 years later ( n ϭ 2996).
Outcome Measures
Information obtained about falls at the 1989-1990 interview was used to create two dichotomous measures. One dichotomous measure indicated whether the participant had any fall in the previous 12 months, excluding those who had syncope (i.e., passed out or fainted). A second dichotomous measure distinguished those with two or more nonsyncopal falls from those with none in the previous 12 months.
Independent Variables
We examined potential risk factors previously reported for falls (1) (2) (3) 12) . Sociodemographic factors were represented by dichotomous variables for race, gender, and urban/rural residence and by continuous variables for age, income, and education in years. Health-related behaviors were characterized by two continuous variables, one for smoking (measured in pack-years, which is the average number of packs of cigarettes smoked per day multiplied by the number of years of smoking) and one for alcohol use (average amount of wine, beer, and liquor measured in ounces per day). Weight and height were used to calculate body mass index (weight [kg]/height [m 2 ]). Low (underweight) and high (overweight) body mass index were defined by age, gender, and race categories according to the 15th and 85th percentiles for body mass index from the National Health and Examination Survey II database (13) . Health status factors were represented by continuous variables that included a modified (three-item) version of the Rosow-Breslau scale measured in terms of the number of disabilities reported (14), self-rated health (poor, fair, good, excellent, range 0-3), urinary incontinence (1 ϭ never, 2 ϭ hardly ever, 3 ϭ some of the time, 4 ϭ most of the time, and 5 ϭ all the time), and sleep difficulties (sum of five sleep problems, range from 5-15), and dichotomous measures (present/absent) for self-reported health conditions (arthritis, stroke, history of broken bones, diabetes), as well as for severe depressive symptoms (nine or more symptoms on modified Center for Epidemiological Studies-Depression scale) (15) , and cognitive impairment (measured by the Short Portable Mental Status Questionnaire) (16) . Specifically, for this last dichotomous measure, for those with grade-school education, whites with four or more and blacks with five or more errors are categorized as being cognitively impaired. Whites and blacks with any high school education are permitted one fewer error and those with more than high school education are permitted two fewer errors. In addition, a continuous measure for upper and lower extremity function (range 0-5, disabilities adapted from Nagi) and a dichotomous measure on whether participants had cut down on usual activities were included (17) . Visual function was measured by two dichotomous measures: self-reported ability to read ordinary newspaper print and ability to recognize a friend across the street (10). Exposure to drugs was determined from computerized files of participants' prescription drug data that was coded using an updated and modified version of the Drug Product Information Coding System and Iowa Nonprescription Drug Product Information Coding System (18, 19) . Dichotomous variables were created for specific drugs/therapeutic classes including benzodiazepines, phenytoin, other central nervous system drugs (excluding benzodiazepines and phenytoin), nonsteroidal antiinflammatory drugs (NSAIDs), prednisone, diuretics, other cardiac drugs (excluding diuretics), and two categorical variables for the number of prescription and nonprescription drugs being taken (12) .
Statistical Analyses
The individual was the unit of analysis. Because African Americans made up 54% of the sample but constitute 35% of the population, all data were weighted to make the sample representative of the population. Weighting also maintains the statistical precision afforded by oversampling African Americans. The analysis proceeded in three phases. In the first phase, the data were summarized by percentages and means and standard deviations as appropriate for all outcome measures and independent variables. In the second phase, multivariable logistic regression was used to estimate the effects of the independent variables on each of the di- chotomous falls measures (20) (21) (22) (23) . For the multivariable analyses, missing values were replaced with regression-predicted imputed scores. Specifically, three separate stepwise logistic regressions were conducted ( p Ͻ .15 to remain in model) for health status, visual function, and drug use variables to select a sufficient set of predictors useful in making the relevant imputations while minimizing potential collinearity problems. In the final stage of analyses, the significant ( p Ͻ .15) health status, visual function, and drug use variables were retained and entered simultaneously with all the sociodemographic and health-related behavior variables into logistic regression models to calculate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) using SUDAAN, a specialized software program developed for the analysis of complex sampling designs and that adjusts for the effects of clustering and stratification (24) . The underlying statistical assumptions of each model were evaluated, and collinearity was assessed. Significance tests reported for the multivariable models were adjusted to reflect the number of nonmissing cases prior to imputation. All two-way interactions with race were tested.
R ESULTS
The characteristics of the cohort at baseline are shown in Table 1 . When asked 3 years later, 22.2% of the 2996 sample members reported one or more falls in the previous 12 months. Specifically, 20.2% of the African American and 23.2% of the whites had one or more falls in the previous year. Among fallers, 45.0% had multiple (2 ϩ ) falls in the previous 12 months. The percent of frequent fallers was similar for African Americans and whites. Table 2 shows the factors associated with having at least one fall in the previous 12 months. All of the visual function variables and some of the health status factors (i.e., cognitive impairment, history of stroke, Rosow-Breslau disabilities) were not significant ( p Ͼ .15) in intermediate stepwise models, and, therefore, they were not included in the final model. Multivariable analysis revealed that increased age and post high school education, arthritis, diabetes, and history of broken bones increased the risk of having a fall. Conversely, African Americans were significantly less likely than whites to have a fall. None of the drug use variables was significantly associated with having a fall. No significant race interactions were found. Table 3 shows the factors associated with multiple (two or more) falls in the previous 12 months. All of the visual function variables and some of the health status factors (i.e., cognitive impairment, history of stroke, Rosow-Breslau disabilities) were not significant ( p Ͼ .15) in intermediate stepwise models, and, therefore, they were not included in the final model. Multivariable analyses again showed that increased age and post high school education, arthritis, and diabetes were significant risk factors. In addition, smoking was a protective factor for multiple falls. Neither race nor history of broken bones was a significant risk factor for multiple falls. No significant race interactions were found.
D ISCUSSION
We found that more than one in five community residents 68 years of age and older in a five-county area reported a fall in the previous year. This rate is somewhat lower than the 25-40% rates reported in two recent studies of community-dwelling elders that used prospective falls monitoring (5, 8) . This may be due in part to the fact that the sample in the current study was "healthier" because those who died after baseline (1986) (1987) or were too sick to be interviewed in 1989-1990 and required a proxy interview were not included. The lower fall rate could also be related to the fact that retrospective questions about falls may result in an underestimation (25) . However, our 45% rate of recurrent falls among fallers is consistent with other studies (2, 5, 8) . This is one of the first studies that had a large sample of African Americans, the largest minority group among U.S. elders, that has reported the impact of race on fall occur- rence. Specifically, we found that, in controlled analyses, African Americans had a 23% reduced risk of experiencing a fall in the preceding year. What are some possible explanations for this finding? One is that it could be due to selection bias where healthier blacks survived to the second inperson wave that was 3 years from the baseline interview. This is unlikely, however, as previous studies by our group have shown that those who dropped out between the first and second in-person interviews due to death did not differ based on race (26) . It is also possible that misclassification could have occurred, and blacks may have been more likely to underreport falls. However, evidence from the prospective study by Studenski and colleagues of 306 elderly men, of whom 27.1% were black, does not support this contention (7) . Specifically, in that study, they used 30-day calendars for elders to record falls, postcards for patients to mail in should they experience a fall, and phone calls from the investigators to ascertain and follow-up on reported falls. Using these state-of-the-art methods to measure falls, they found that blacks had similar reporting of recurrent falls as did whites (7). In addition, it is possible that the association we found between race and falls is confounded by a third factor. We believe, however, that this is unlikely, as we controlled for a number of well-established risk factors (i.e., arthritis, depression, cognitive impairment, visual impairment, age, physical functional status, drug use) that could potentially confound the association between race and falls. Moreover, we tested all two-way interactions between race and the other independent variables in the final model and found no evidence of significant effect modification. The finding from our study that African Americans compared with whites had a reduced risk of any fall is also consistent with the findings of the study conducted by Tinetti and colleagues (8) . In the Tinetti study, bivariate analyses suggested that non-whites were 38% less likely to fall than whites (8) . However, this association was neither maintained nor statistically significant in multivariable analyses that controlled for other factors. It is also interesting to note that our finding of no racial difference in the risk of multiple falls is consistent with the findings of Studenski and colleagues (7) using other data, where race was not an important predictor of recurrent falls. However, our finding that race is not associated with multiple falls is in contrast to the findings of Nevitt and associates (6) , where nonwhites were 59% less likely to have recurrent falls than whites. The reasons for these disparate findings are not clear. One possible explanation is that there may be racial differences in lower extremity muscle strength. Means and colleagues reported that elderly black women compared with white women had poorer lower muscle strength (9) . This contrasts with the findings of Rantanen and associates, who found that black women had greater hip flexion strength than white women (27) . Four factors (advanced age, having arthritis or diabetes, and post high school education) were found to be independently related to having both any and multiple falls. The findings for advanced age and arthritis are consistent with those in a new guideline report as being among the factors most commonly associated with falls (28) . Diabetes has been found to be a risk factor in some but not all studies of falls (2, 29) . Perhaps the finding with diabetes may be related to peripheral neuropathy in lower extremities. One study found that among those with diabetes, persons with sensory neuropathy, when compared to those without sensory neuropathy, had greater postural instability as measured by force platform (30) . Further attention to examining diabetes as a risk factor for falls and the impact that improved treatment may have on falls is warranted. To the best of our knowledge, the associations between education with any and multiple falls and smoking with multiple falls have not been identified previously, and the possible reasons for the associations are unclear (31) .
It is interesting to note that a number of risk factors examined (i.e., depression, cognitive impairment, visual impairment, lower extremity difficulties, and drug use) were not associated with falls. Lack of association for cognition, depression, and visual problems may be due to low power given the small number of participants with problems in these areas. The lack of an association with drug use is a more complex issue. We did find in bivariate analyses that both NSAID (crude OR 1.52; 95% CI 1.20-1.91) and benzodiazepine (crude OR 1.50; 95% CI 1.14-1.96) use was associated with any fall. However, after controlling for health status factors that included some of the most common indications for these agents (arthritis and sleep problems), the associations diminished and were no longer statistically significant. The lack of association for NSAIDs was consistent with that found in a recent meta-analysis (32) . In contrast to previous studies, we controlled for confounding by indication (i.e., arthritis) in our multivariable analyses. Moreover, for benzodiazepine use, we did find that the point estimate for multiple falls (adjusted OR 1.49) was consistent with that found in a recent meta-analysis (33) and held for those taking either long or short half-life benzodiazepines (data not shown). It is possible that drug use may only be an important risk factor in "frailer elders" (e.g., institutionalized elders).
There are several potential limitations to our study. The study involved only nonproxy participants with complete drug and fall information because proxies were not asked about falls. Another potential limitation was that the fall rate we determined may be an underestimate. However, it was encouraging to find that the rate of recurrent fallers was similar to that found in other studies. A third limitation is that we were not able to examine the issue of injurious falls because the Duke EPESE survey did not ask about this element. Injurious falls are important because it has been reported that 2% to 6% of falls result in fracture. Moreover, falls account for nearly 90% of all fractures in people aged 65 years and older (31) . However, our group has previously published information that, compared with white women, African American women had a reduced risk of experiencing nonvertebral fractures (34) . A fourth limitation was that we were not able to examine the impact of certain environmental factors, use of assistive devices, or muscle strength or balance because the Duke EPESE did not ask participants about these issues. We did, however, examine a number of important potential risk factors including arthritis, depression, cognitive impairment, visual impairment, age, physical functional status, drug use, and race. A fifth limitation is that, given the low incidence of recurrent falls, we may have had limited power to detect any association with race in the logistic regression model. However, the calculated point estimate is likely to be a first approximation of the true magnitude of the association. Finally, this is a study of community-dwelling elders living in the southeastern United States and may not be representative of other populations elsewhere.
Despite these potential limitations, we found that race was associated with any fall but not with recurrent falls. Moreover, certain sociodemographic characteristics (age, post high school education) and health problems (arthritis and diabetes) were consistently associated with any and multiple falls in nonproxy community-dwelling elderly residents. Future prospective cohort studies examining the importance of potential racial differences in falls are warranted. If our findings are replicated, additional studies should be conducted to determine why there are racial differences and to find out what to do about them.
